Yesair's pork infusion medium, as modified by Wynne and Foster (1948) Since this organism is widely used in the food industry as an experimental organism in evaluating process requirements for low-acid canned foods, a more complete determination of its thermal resistance has considerable practical significance.
EXPERIMENTAL METHODS AND RESULTS
Preparation of Spore Suspension Putrefactive Anaerobe (P.A.) No. 3679 was obtained from Dr. C. R. Stumbo. Spores were produced according to the method of Stumbo, Murphy, and Cochran (1950) in a medium containing Bacto liver infusion. After incubation at 29.4 C for 13 days, the suspension was homogenized in a Waring blendor and filtered through a glass-wool pad. The suspension was centrifuged, washed 5 times with sterile distilled water, resuspended in sterile distilled water, and placed in bottles containing about 1 in of glass beads. The suspension was stored at 4.4 C.
Determination of Thermal Resistance
An estimation of the spore concentration of the suspension was made with the thermoresistometer method of Stumbo et al. (1950) six samples were subjected to a series of time exposures at 121 C, inoculated into the media under study, and incubated at 29.4 C. The tubes were examined periodically for growth, as evidenced by colony formation and gas production. Anaerobiosis was maintained in all tubes during incubation by addition of a "vaspar" seal shortly after inoculation.
After incubation for 60 days, a D value for each exposure time at 121 C that sterilized only a fraction of the samples was calculated as follows. The values obtained at each exposure time at a particular temperature are then averaged, and this value is taken as the D value for that temperature (Stumbo et al., 1950) . Table 1 shows the D values at 121 C for each recovery medium. Media
Yesair's pork infusion agar containing 0.1 per cent soluble starch was prepared according to Wynne and Foster (1948) except that thioglycollate supplement RECOVERY MEDIA AND THERMAL RESISTANCE VALUES was omitted. The pH was adjusted to 7.4 prior to sterilization.
Yeast extract-starch-bicarbonate agar (YESB) was prepared according to the specifications of Wynne, Schmieding, and Daye (1955) as follows: yeast extract (Difco) 10 g, K2HPO4 2 g, thioglycollate supplement (BBL) 5 g, soluble starch 1 g, agar 15 g, distilled water 1 L. The pH level of the medium was adjusted to 7.4 prior to sterilization. A Seitz-filtered solution of sodium bicarbonate was added aseptically just prior to inoculation in order to give a final concentration of 0.1 per cent. A modification of YESB, with bicarbonate deleted (YES), was also employed (table 1) .
A modification of the PE-2 agar described by Folinazzo and Troy (1954) was prepared as follows: a pea infusion was prepared by boiling one pound of commercially frozen peas per liter of water for one hour, by filtering it through absorbent cotton and Whatman No. 1 filter paper in order to remove insoluble matter, and by reconstituting the volume with distilled water. Bacto peptone was added in order to give a final concentration of 2 per cent. Agar was added in the amount of 15 g per liter. The pH level of the medium was 6.6 prior to sterilization.
Liver infusion was prepared by adding 75 g of dehydrated Bacto liver to 1 L of distilled water and infusing Eugonagar, a dehydrated product of the Baltimore Biological Laboratories, was prepared according to directions. The pH level of the medium prior to sterilization was 7.6. With this medium, a small amount of gas is produced in the tubes as a result of a reaction between the citrate in the medium and the thermoresistometer cups. This, however, did not interfere with the detection of growth.
Malt extract and yeast extract were Difco dehydrated products.
Sterilization of all media was effected at 121 C for 20 minutes. DISCUSSION Curran and Evans (1937) The PE-2 and Eugonagar groups of media were definitely inferior to the other media tested for spore recovery. Supplementation of Eugonagar with starch, malt extract, yeast extract, and liver infusion resulted in a slight increase in the recovery efficiency of this medium. The inferiority of Eugonagar as a recovery medium is in contrast to its relatively high efficiency as a spore-counting medium for heat-activated spores (Frank, unpublished data) . These results point to the need for more studies on the conditions which govern spore germination in relation to spore-count determinations and recovery of spores surviving severe heat treatments.
The data in table 1 show that deletion of bicarbonate does not alter the relative effectiveness of YESB. Since according to directions.
J.-J. ROOK unnecessary step in the preparation of this medium, it is recommended that the YES medium be adopted routinely as a recovery medium in thermal resistance studies on the spores of P.A. 3679. In addition to giving thermal resistance values comparable to those obtained in Yesair's pork infusion, it has the advantages of ease of production, reduced cost, and relative reproducibility.
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SUMMARY
Data are presented which show that the constitution of the recovery medium exerts an appreciable effect on the apparent thermal resistance of spores of Putrefactive Anaerobe 3679. The routine use of a simple yeast extract-starch medium (YES) as a recovery medium in thermal resistance studies on this organism is recommended. In addition to giving thermal resistance values comparable to those obtained in Yesair's pork infusion, it has the advantages of ease of production, reduced cost, and a standardized method of preparation.
The present state of our knowledge of the microbiological deterioration of vulcanized rubber materials must be deemed unsatisfactory, an opinion which is also expressed by Greathouse, Wessel, and Shirk (1951) in their review on microbiological deterioration of manufactured materials. On the one hand, there is a tendency to extend the observations on microbial attack of natural, nonvulcanized rubber also to rubber objects which have been subjected to a vulcanization process. But this does not seem permissible, because in this process the long hydrocarbon chains have been linked together by sulfur bridges, and it seems quite possible that this alteration materially changes the susceptibility of the hydrocarbon to microbial attack. On the other hand, several reports which deal with the problem merely from the standpoint of testing materials leave no doubt that the deterioration is often accompanied by the development of microorganisms. However, in these cases, usually no proof is given that a certain type of organism is responsible for the attack, and it is not established with certainty that the breakdown is indeed due to a consumption of the rubber hydrocarbon in the vulcanized state. In this connection, it should be realized that all vulcanized rubber objects contain several compounds besides the hydrocarbon. This also makes it clear that vulcanized rubber may be covered by profuse growth of an organism fully unable to attack the rubber itself.
Before reporting on the experimental work performed, a survey of the main results obtained in investigations both on nonvulcanized and vulcanized rubber cannot be omitted.
As early as 1913, Sohngen and Fol (1914) isolated pure cultures of natural-rubber-consuming microorganisms from an enrichment culture in which pure rubber hydrocarbon was the main source of carbon. They prepared films of nonvulcanized rubber of high purity by dissolving pieces of sheet rubber in benzene, separating the clear upper layer of the solution, and subsequently evaporating the benzene. It should be acknowledged that the thus prepared rubber still contained 0.1 per cent nitrogen. However, it appears to be difficult to attain a lower nitrogen content without employing methods too complicated. Boggs and Blake (1936) , in discussing
